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Abstract of J P1 0073762 

PROBLEM TO BE SOLVED: To provide a 
hard endo-scope optical system excellently 
compensating various aberrations such as a 
curvature of field as a whole hard endo-ocope 
optical system. SOLUTION: In a hard endo- 
scope optical system composed of an 
objective optical system 1 and a relay optical 
system 2 in order from the tip side of an 
inserting part, by representing a number of 
times of relaying by N, the objective optical 
system 1 has more than (N+2) surfaces of the 
refractive surfaces of negative refractive 
powers being in contact with air. When this 
system is composed of the objective optical 
system, the relay optical system 2 and an 
eyepiece optical system, an observing optical 
system except the relay optical system has 
more than (N+4) surfaces of refractive 
surfaces of negative refractive power being in 
contact with air. When this system is 
composed of the objective optical system, the 
relay optical system 2 and an image inverting 
optical system, the objective optical system 1 
has more than (N+2) surfaces of the refractive 
surfaces of negative refractive powers being in 
contact with air. 
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[0027] mmm 1 

, ^S=3.5mm , 

0.7000 n dl =1.76820 v dl =71.79 
0.3500 

0.5000 n d2 =1.78472 ^ d2 =25.76 
1.6000 

19.2388 n d3 =1.88300 v d3 =40.78 

2.3312 n d4 =1.88300 =40.78 

2.0000 n d5 =1.48749 =70.21 
1.2900 

5.9300 n d6 =1.80440 ^ d6 =39.58 
0.5000 

7.4500 n d7 =1.72916 u a =54.68 
0.5000 

4.2300 n d8 =1.77250 ^ d8 =49.60 

1.5000 n d9 =1.84666 */ d9 =23.78 
4.3100 

2.9100 n dl O =1.77250 ^ dl0 =49.60 

1.5000 n dn =l. 84666 ^ dll =23.78 
1.9900 

8.5200 n dl 2=1-81600 ^ dl2 =46.62 

1.5000 n dl3 =l. 84666 ^ d i 3 =23.78 
4.9900 
5.0300 

3.9600 n d i4=l. 69680 ^ dl4 =55.53 

42.0400 n dl5 =l. 72916 ^ dl5 =54.68 

6.6600 n dl6 =l. 58313 i/ dl6 =59.38 

1.5000 n dl7 =l. 88300 ^ dl7 =40.78 
0.8000 

10.0000 n dl 8 =1. 51742 ^ d i 8 =52.42 

10.0000 n dl9 =l. 51742 ^ dl9 =52.42 
0.8000 

1.5000 n d20 =l. 88300 ^ d20 =40.78 

6.6600 n d21 =l. 58313 v d21 =59.38 

42.0400 n d22 =l. 72916 ^ d22 =54.68 

3.9600 n d23 =l. 69680 v d23 =55.53 
5.0300 
5.0300 

3.9600 n d24 =l. 69680 ^ d24 =55.53 
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P =-0.677 X10" 1 
A, = 2.4683 X10" 4 
Ae =-6.3235 X10" 5 
= 3.2907 XlO-e 



r 38 : 
r 39 : 
r 4 0 : 

r 4 r 

r 4 2 : 

r 4 3 : 
r 44 : 

r 45 

4 6 : 

r 48 
r 49 



d 38 = 42.0400 
d 3 cj= 6.6600 
d 40 = 1.5000 
d 41 = 0.8000 
d 42 = 10.0000 
d 43 = 10.0000 
d 44 = 0.8000 
d 45 = 1.5000 
d 46 = 6.6600 
d 47 = 42.0400 
d 48 = 3.9600 



n d2 5=l. 72916 ^ d25 =54.68 

n d26 =l. 58313 ^ d26 =59.38 

n d27 =l. 88300 ^ d 27=40.78 

n d28 =l. 51742 v d28 =52.42 

n d29 =l. 51742 ^ d29 =52.42 

n d30 =l. 88300 i/ d30 =40.78 

n d31 =l. 58313 ^ d31 =59.38 

n d32 =l. 72916 ^ d32 =54.68 

n d33 =l. 69680 t/ d33 =55.53 
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d 8 = 
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2.0404 
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15.1392 
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5.0000 
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-6.0553 
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1.2429 


^14 = 


23.0244 




d 14 = 


1.0000 


r 15 = 


13.3361 
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r 16 = 


8.8000 




d 16 = 


4.5000 


r 17 = 


-88.4674 
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5.1828 


r i8 = 
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14.6258 
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56.6093 




d 19 = 


15.4060 


r 20 = 
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d 20 = 


53.2133 


**21 = 
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d 2i = 


17.7534 


r 2 2 = 


-20.7718 




d 22 = 


8.1740 


r 23 = 


-52.0568 




d 23 = 


11.3699 


r*24 = 


73.3406 




d 24 = 


19.4576 
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d 25 = 


19.4576 


r 26 = 


-73.3406 




d 26 = 


11.3699 
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52.0568 
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8.1740 
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20.7718 
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17.7534 
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53.2133 



n dl =1.76820 u dl =71.79 

n d2 =1.78590 u d2 =44.19 

n d3 =1.88300 v d3 =40.78 
n d4 =1.88300 ^ d4 =40.78 
n d5 =1.88300 ^ d5 =40.78 

n d6 =1.78590 ^ d6 =44.19 
n d7 =1.78472 ^ d7 =25.68 

n d8 =1.77250 ^ d8 =49.60 
n d9 =1.84666 ^ d9 =23.78 

n dl0 =l. 78590 ^ dl0 =44.19 
n dll =1.78472 */ dn =25.68 



n dl2 =l. 69680 ^ dl2 =55.53 

n dl3 =l. 72916 ^ dl3 =54.68 

n dl4 =l. 58313 i/ d i 4 =59.38 

n dl5 =l. 83400 ^ dl5 =37.17 

n dl6 =l. 52249 ^ dl6 =59.82 

n dl7 =l. 52249 ^ dl7 =59.82 

n dl8 =l. 83400 ^ dl8 =37.17 

n dl9 =l. 58313 ^ dl9 =59.38 

n d20 =l. 72916 ^ d20 =54.68 
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3.5137 
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-9.7899 
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0.3000 
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60.8027 
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n d8 =1.80400 


r i3 = 


-9.2000 
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2.0000 
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-14.9549 


di 4 = 
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9.4065 


d i k= 
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3.0532 
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5.1304 




r 2 2 = 


23.5881 
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8.4442 


n^i d =1.80400 
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-5.3000 
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4.6457 


n rf i 6=1. 80518 
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-51.5269 


d OA = 


4.8906 
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d h= 


5.0300 
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3 9600 
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d O T— 
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42 0400 
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r 2 ft = 
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6 6600 


n^io=1 58313 

a 1 8 J- ■ JO-'i-/ 


r oq = 


-10.5000 


d 0 Q = 


1 5000 


n ^ i a =1 88300 
u i y w—'w 


r q a = 


-25.5920 


^3 0 


0 8000 
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10 0000 
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oo 
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n^oo=l 88300 


r or = 


10.5000 


doK = 

3d 


6.6600 


n^o=l. 58313 


r* q a = 

o 0 


oo 


u 36 


42 0400 




1 3 7 


oo 


a 37 


_? . j\j\rJ 


11 d 2 5 J- • U7UOV 


r 38 = 


-27.9810 


rl - 

a 38" 


J . lOw 




r 39 = 


oo 


d 3 9 = 


5.0300 




r 4 0 = 


27.9810 


d 40 = 


3.9600 


n d26 =l. 69680 


r*4i = 


oo 


d 41 = 


42.0400 


n d27 =l. 72916 


r 42 = 


oo 


d 42 = 


6.6600 


n d28 =l. 58313 


^43 = 


-10.5000 


d 43 = 


1.5000 


n d29 =l. 88300 


r 44 = 


-25.5920 


d 44 = 


0.8000 




r 45 = 


27.6560 


d 4o = 


10.0000 


n d3 0 =1. 51742 



d 17 
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[0030] 





oo 


d 46 = 


10.0000 


n d3 i=l. 51742 ^ d3 i=52.42 


r 47 = 

^ r 


-27.6560 


d 47 = 


0.8000 




4 8 = 


25.5920 


d 48 = 


1.5000 


n d3 2 =1.88300 v d32 =40.78 


r 4 9 = 


10.5000 


d 49 = 


6.6600 


n d33 =l. 58313 ^ d33 =59.38 


r 5 0 = 


oo 




42.0400 


n d34 =l. 72916 ^ d34 =54.68 


r 5 ! = 


oo 


d 51 = 


3.9600 


n d35 =l. 69680 ^ d35 =55.53 


r 52 = 


-27.9810 


d 5 2 - 


5.0300 




r r o = 


oo 


d 53 = 


5.0300 




1^ R 4 — 


27.9810 


d 54 = 


3.9600 


n d36 =1-69680 ^ d3 6=55.53 


R 5 = 


oo 


d 55 = 


42.0400 


n d37 =l. 72916 ^ d37 =54.68 


*~ 5 6 = 


oo 


d 56 = 


6.6600 


n d38 =l. 58313 ^ d38 =59.38 


5 7 = 


-10.5000 


d 57 = 


1.5000 


n d39 =l. 88300 ^ d39 =40.78 


^58 = 


-25.5920 


d 58 = 


0.8000 




*" 5 9 = 


27.6560 


d 59 = 


10.0000 


n d40 =l. 51742 ^ d40 =52.42 


r 6 0 = 


oo 


d 60 = 


10.0000 


n d4 1=1.51742 i/ d4 i=52.42 


r 61 = 


-27.6560 


d 61 = 


0.8000 




r 6 2 = 


25.5920 


d 6 2 = 


1.5000 


n d42 =l. 88300 i/ d42 =40.78 


r 6 3 = 


10.5000 


dss^ 


6.6600 


n d43 =l. 58313 v d43 =59.38 


rc4 = 


oo 


d 64 = 


42.0400 


n d44 =l. 72916 jy d44 =54.68 


r g 5 = 


oo 


d 65 = 


3.9600 


n d45 =l. 69680 ^ d45 =55.53 


r 66" 


-27.9810 








II* M 4 


EBSf=60mm, Bft- 


84.20 ° 


, tUtsj — 


3.5mm , 








IP»=0. 


133 , 


m&ttttojiam = 28 . 478mm 






r*i = 


oo 


di = 


0.7000 


n dl =1.76820 z/ dl =71.79 


r 2 = 


oo 


d 2 = 


0.3500 




r 3 = 


00 


d 3 = 


0.5000 


n d2 =1.78472 i/ d2 =25.76 


*" 4 = 


3.2719 amm 


d 4 = 


1.6000 




^5 = 


oo 


d 5 = 


19.2388 


n d3 =1.88300 u d3 =40.78 


r 6 = 


oo (j&D) 


d 6 = 


2.3312 


n d4 =1.88300 ^ d4 =40.78 


^7 = 


oo 


d v = 


2.0000 


n d5 =1.48749 =70.21 


r 8 = 


10.4840 


d 8 = 


1.2900 




1*9 = 


21 . 0720 


d 9 = 


5.9300 


n d6 =1.80440 is d6 =39.58 


^10 = 


-23.7790 


dio= 


0.5000 




i"u = 


28.9610 


dir 


7.4500 


n d7 =1.72916 i/ d7 =54.68 


^12 = 


-22.5740 


d 12 = 


0.5000 




ri3 = 


16.9530 


di3= 


4.2300 


n d8 =1.77250 u dQ =49.60 


*"14 = 


79.4570 


di4= 


1.5000 


n d9 =1.84666 ^ d9 =23.78 


**15 = 


8.1920 


d i5 = 


4.3100 




^16 = 


11.0310 


die = 


2.9100 


n dl0 =l. 77250 f d i 0 =49.60 


r 17 = 


79.4570 


d 17 = 


1.5000 


n dll =l. 84666 z> dll =23.78 




6.4000 


dis= 


1.9900 




ri9 = 


12.3610 


dig= 


8.5200 


n dl2 =l. 81600 2/ dl2 =46.62 

U X it A l Li 


r 2 0 = 


-5.2300 


d 2 o= 


1.5000 


n dl3 =l. 84666 ^ dl3 =23.78 


^21 = 


-24.0550 


d 2 i = 


4.9900 




r 2 2 = 


oo 


d 22 = 


5.0300 




r 23 = 


27.9810 


d 23 = 


3.9600 


n dl4 =l. 69680 */ dl4 =55.53 


r 24 = 


00 


d 2 4 = 


42.0400 


n dl5 =l. 72916 ^ dl5 =54.68 


r 2 b = 


oo 


d 2 5= 


6.6600 


n dl6 =l. 58313 2^ dl6 =59.38 
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1 2 6 


-10.5000 




1.5000 


n dl7 =l. 88300 


t/ d i7=40.78 




-25.5920 


d 9 7= 


0.8000 






A Q **~ 


27.6560 


d 90 = 


10.0000 


n dl8 =l. 51742 


v a 10 =52. 42 


r 9Q- 

L o 


OO 


d?o = 


10.0000 


n dl 9=1. 51742 


i/ dl9 =52.42 


•3 U 


-27.6560 


do n = 

0 y 


0.8000 






r q i = 

o 1 


25.5920 


d Q I = 


1.5000 


n d2 o=l-88300 


2 0=40.78 

U u v 


r o o = 


10.5000 


do 0 = 

O L 


6.6600 


n d21 =1.58313 


i/ d2 i=59.38 


r o o ~ 

o o 


00 


doq = 

0 0 


42.0400 


n d22 =l. 72916 


v d 2 2 =54 . 68 




00 


d Q 4 = 


3.9600 


n d23 =l. 69680 


23=55. 53 


for — 

x 3 o 


-27.9810 


d Q R = 


5.0300 






1 3 6 


00 


Hoc- 

^36 


5.0300 






3 7 = 


27 9810 


u 37 


3 9600 


n d 2 4 =1.69680 


^ d2 4=55.53 


3 8 ~ 


OO 


d 0 0 = 

^38 


42 0400 


n d25 =l. 72916 


^ d25 =54.68 


1 3 9 


OO 


d 0 q = 


6.6600 


n d26 =l. 58313 


^ d 26=59.38 


1 4 0 


-10 5000 


d /ift — 

^40 


1.5000 


n d 27=1-88300 ^ d2 7 := 40.78 


a 4 i 


-25.5920 


dd 1 = 

4 1 


0.8000 






1 4 2 


27 6560 


d d 0 = 

^4 2 


10 0000 


n d2 8 =: l-51742 


^ d2 8=52.42 


r, 0 = 

1 4 3 


00 


d /1 0 = 


10 . 0000 


n d29 =l. 51742 


v d 2 9=52.42 


a a ™ ~ 

* 4 4 


-27.6560 


d a 4= 
^44 


0.8000 






1 4 0 


25.5920 


dd r= 


1.5000 


n d30 =l. 88300 1^30=40.78 


4 0 


10.5000 


d d R = 


6.6600 


n d31 =1.58313 


^ d31 =59.38 


r 47 = 


00 


d 4 7 = 


42.0400 


n d3 2 =1.72916 


^d32=54.68 


t~ d o = 


00 


d 4 q= 


3.9600 


n d33 =l. 69680 


i^ d33 =55.53 


4 y 


-27.9810 


d 4 q = 


5.0300 






t* r ri = 

0 U 


00 


d r n~ 


8.4000 






t) 1 


00 




4.0000 


n d34 =l. 72916 


^ d34 =54.68 


1 Si 


-21 . 2750 

■ < -4- * * 1 1 — w 


d r 0 = 

0 z 


0.3000 








20.5810 


dfsq = 

0 0 


4.7100 


n d35 =l. 72916 


i^ d3 5=54.68 


0 4 


00 


dp; d = 
0 4 


2.5000 


n d36 =l. 51633 ^ d36 =64.15 


r t r ~ 

00 


11.8670 


cUr= 

00 


3.8800 






* Ob 


-7.0240 


3D 


2.5000 


n d37 =l. 76182 


^ d37 =26.52 


r 57 = 


00 


d 5 7 = 


5.7000 


n d38 =l. 72916 


^ d38 =54.68 


1 5 8 


-11 8360 


^58 


0 3000 






r 59 = 


00 


d c n = 


3.5000 


n d39 =l. 77250 


^d39=49.60 


r 60 = 


-28.7500 




6.0000 






r 6 i = 


00 


d ^ i = 
u 6 1 - 


^ 0000 


n d4 0-1-76820 


1^40=71.70 


r 6 2 = 


00 




















m 


4H 










p 


=-0.677 X10" 1 










A4 


= 2.4683 X10" 4 










As 


=-6.3235 X10" 5 












= 3.2907 X10" 6 








0 



[0031] mm\ 5 

^*gg?i=60mm, Bft-84.20 0 , ftrS = 3.5mm , 
, JU-*^O*»mtt±ffifliJMP^=0.133 , 
imfft M±MII5Pm=0.133 

r x = 00 d a = 0.7000 n dl =1.76820 u dl =71.79 

r 2 = 00 d 2 = 0.3500 

r 3 = 00 d 3 = 0.5000 n d2 =1.78472 ^ d2 =25.76 
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x~ a = 

1 4 


3.2719 


d 4 = 


r c = 


OO 


d 5 = 


r r = 

u 


00 (ISO ) 


d 6 = 


r 7 = 


00 


d 7 = 


r o = 

o 


10.4840 


d 8 = 


r q = 


21 . 0720 


dg = 


r i n = 


-23.7790 


d 1 n = 


r 1 1 = 


28.9610 


d u = 


r 1 2 = 


-22.5740 


d 1 9 = 


i o 


16.9530 


d i 0= 


* 1 4 


79.4570 


d 1 d = 
14 




8.1920 


d 1 r = 


1 o 


11.0310 


dt c = 
1 0 


r 1 7 = 


79.4570 


d 1 7 = 


r i 8 = 


6.4000 


d ! 8 = 


r i q = 


12.3610 


d 1 9 = 


r 9 o = 


-5.2300 


d 2 o= 


r 91 = 


-24.0550 


d 0 1 = 


1 o o — 


00 




r 9 q = 


27.9810 


d 00 = 


r o a = 
t 4 


00 


d ? 4 = 

£. 4 




00 


d ? «s = 




-10.5000 


d 9 R — 


r~ 7 = 


-25 . 5920 


d 97 = 


r" ? ft = 


27.6560 


d 9ft- 


r oq = 


00 


d 29 = 


r o a - 

o U 


-27.6560 


do n = 


r 3 1 = 


25.5920 


d 3 1 = 


r o o - 


10.5000 


do 0 = 

0 L 


*~ 3 3 = 


00 


d 33 = 


r 34 = 


00 


d 34 = 


r 35 = 


-27.9810 


d 35 = 


1 ob 


00 


d Q K — 


I" Q T ~ 

O 1 


27.9810 


d 0 7 = 


r ') o - 

0 0 


00 


do 8 = 


r q q - 
x 6 y 


00 


d Q Q = 


* 4 0 


-10.5000 


d 4 n = 


1 4 1 


-25 5920 


d 4 1 — 

4 1 


4 £ 


27.6560 


d 4 9 = 




00 


d 4 0 = 


V A A ~ 


-27.6560 


d 4 4 = 

4 4 




25.5920 


d 4 r = 


x 4 0 


10.5000 


d 4 C = 


r 47 


00 


1^4 7 


r 48~ 


00 


u 4 8 


r 49- 


-97 QQ 1 Pi 


a 49" 


r 5 0 = 


OO 


d 5 o= 




55.6570 


d 51 = 




-16.5080 


d 52 = 


r 5 3 = 


18.9300 


d 5 3 = 



1.6000 

9.2388 n d3 =1.88300 v d3 =40.78 

2.3312 n d4 =1.88300 =40.78 

2.0000 n d5 =1.48749 ^ d5 =70.21 
1.2900 

5.9300 n d6 =1.80440 ^ d6 =39.58 
0.5000 

7.4500 n d7 =1.72916 ^ d7 =54.68 
0.5000 

4.2300 n d8 =1.77250 i/ d8 =49.60 

1.5000 n d9 =1.84666 v d9 =23.78 
4.3100 

2.9100 n dl O =1.77250 ^ dlo =49.60 

1.5000 n dll =l. 84666 ^ dll =23.78 
1.9900 

8.5200 n dl2 =l. 81600 ^ dl2 =46.62 

1.5000 n dl3 =l. 84666 ^ d i 3 =23.78 
4.9900 
5.0300 

3.9600 n dl4 =l. 69680 ^ d i 4 =55.53 

42.0400 n dl5 =l. 72916 ^ dl5 =54.68 

6.6600 n dl6 =l. 58313 v dl6 =59.38 

1.5000 n di7 =l. 88300 ^ dl7 =40.78 

0.8000 

10.0000 n dl8 =l. 51742 ^ d i 8 =52.42 

10.0000 n dl9 =l. 51742 t/ dl9 =52.42 
0.8000 

1.5000 n d20 =l-88300 t/ d20 =40.78 

6.6600 n d21 =l. 58313 i^ d21 =59.38 

42.0400 n d22 =l. 72916 v d22 =54.68 

3.9600 n d23 =l. 69680 ^ d23 =55.53 
5.0300 
5.0300 

3.9600 n d24 =l. 69680 ^ d24 =55.53 

42.0400 n d25 =l. 72916 ^ d25 =54.68 

6.6600 n d26 =l. 58313 ^ d26 =59.38 

1.5000 n d27 =l. 88300 ^ d27 =40.78 
0.8000 

10.0000 n d28 =l. 51742 ^ d28 =52.42 

10.0000 n d29 =l. 51742 ^ d29 =52.42 
0.8000 

1.5000 n d30 =l. 88300 ^ d30 =40.78 

6.6600 n d31 =l. 58313 ^ d31 =59.38 

42.0400 n d32 =l. 72916 ^ d32 =54.68 

3.9600 n d33 =l. 69680 t/ d33 =55.53 
5.0300 
5.0000 

4.5000 n d34 =l. 83481 v d34 =42.72 
3.1800 

3.0000 n d35 =l. 58144 ^35=40.77 
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7.8300 

2.5000 n d36 =l. 72825 ^ d36 =28.46 

4.7900 n d37 =l. 72916 ^ d37 =54.68 
0.5000 

3.2000 n d38 =l. 72916 ^ d38 =54.68 

0.5000 

0.5000 

3.2000 n d39 =l. 72916 ^ d39 =54.68 
0.5000 

4.7900 n d40 =l. 72916 ^ d40 =54.68 

2.5000 n d41 =l. 72825 ^ d41 =28.46 
7.8300 

3.0000 n d42 =l. 58144 ^ d42 =40.77 
3.1800 

4.5000 n d43 =l. 83481 ^ d43 =42.72 



1 54 


7 2040 


*-* b 4 


1 5 5 


-7 2040 


3D 


O D 


oo 


d 56 = 


r* *s i ~ 

O f 


-11.9640 


d 57 = 


o o 


oo 


d b8 = 


r rq = 


-22.7570 




re n- 
1 bu 


00 


dc n = 
b U 


1 6 1 


22 7570 


^61 


1 6 2 


OO 


^6 2 


r 6 3 = 


11 9640 




1 64 


OO 


^64 


1 6 5 


7 2040 


^65 


r 66 - 


f . ZU4U 


a 66" 


r 67 = 


-18.9300 


d 67 = 


r 68 = 


16.5080 




r 6 9 = 


-55.6570 






R 





3§4B 

P =-0.677 X10- 1 

A4 = 2.4683 X10" 4 

Ag =-6.3235 X10- 5 

Ag = 3.2907 X10" 6 

[0032] OTfc. *«BH<^Btt«3e^jR<?5»* 

<r>mmw& ( n + 2 ) ffijjLh ( n + 7 ) ffijiiT*-r & ^ 

[0033] 

w&Mit^±w. t Lxmm&mmcomqmtf&mzii 
lEZtLfz&zmsx'Z zt^o m&&n tx^i. 

[hi ] ^wmmsm 1 comsEmx&zknmmmx'h 

[ 0 2 ] #5shj§*>»&isw 2 commm^m<^mmmxh 



[Ei 3 ] *mi<7)9mm3<?)imm%¥&v>mmmx'& 
[04 ] *m&>mkM4cvmE&^&<r)mmmx'$> 
[05] *^h<7)H!ww 5 <nm&£te&%e>wmmvi> 
[06] iwi 1 cowmmxh h . 

[07] HSfefiJ 2 OJKH0T& s . 
[08] HSfetfiJ 3 (OIRM0T$> I, . 

[09] fcXffxsmmtfrJkn 1 CT«»Tffl0 fc JRH0T- 
$>■?><> 

[010] flG#0*tt*BteSS6tf> fc 0 1 ocr)0iJtfoBTffi0 
i:JRH0-C#>^>. 



1- 




2- 




3- 




4- 




5- 




6- 





(12) 



#iFF- 10-73762 



[HI ] 



[126] 



— B 



BMQO - 



3 



EEBS 



3 



SA 



NA^O.133 



IH-3.5 




■or 



CO 



i i i t i 



ai 



[08] 



SA 





F I 






r - - 1 






7 










1 — 




H 


i 




- 












NA- 0.094 



l ltll'M I I 'l 



-0.1 



Q1 -0.01 




CO 

lH-as 



-0.1 



0.1 



DT 

TiH-a.5 



5 5C/.) 



0T 
T1H=3.5 




-20 MflW 



[02] 



1 



E3B 



2 



CH4] 



[07] 



3 

-A. 



5A NA>0067 F |lH^5 

1- 



-0001 0001 



H-t- 

-001 



I'D 




-Ql 



Q01 





1 




\ 






- 





























°T 1H=3.5 




H . i i ■ t i 1 1 t 

20 20CW 



2 



3 



3H3I 
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[03] 



EES 



B3 



— 

2 
3 



[HI 0] 



(a) 



49 



T 



9ffl«£ 

NA'Q07 y- 102 



J 



(b) < 




-0.2 0 Q2 -Q2 0 0.2 -10 0 7. 



-0.07 



0 2 y'^1.02 



NA 

Q07 



-0.2 



-Q07 



02 yW0.72 



NA 
0.07 



L-0.2 



[05] 



r 

L 



BEMB 



T 



1 



SH3 



6 



BBS 



5 



— i 
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